CASE DESCRIPTION
================

A 34-year-old female with an unremarkable past medical history presented with symptoms of general weakness, sweating, tremors and visual changes 2 days postpartum; the pregnancy was uncomplicated and she gave birth to a female baby in good health at full term. Blood analysis revealed severe hypoglycemia (36 mg/dL), while a cerebral computed tomography (CT) scan excluded neurological disorders. The patient recovered promptly with intravenous glucose administration, thus fulfilling Whipple's triad.

She was referred to our department for endocrine work-up, as her condition was consistent with insulinoma, showing elevated insulin concentrations (43.2 μU/mL) and C-peptide levels (4.9 ng/mL). Tests for anti-insulin antibodies were negative. Calcium, phosphorus and potassium levels were normal, which excluded hyperparathyroidism. Together with the absence of a family history of endocrinopathies, these findings made the diagnosis of multiple endocrine neoplasia type 1 (MEN 1) highly unlikely. Abdominal ultrasound was normal, while magnetic resonance imaging (MRI) showed an isolated enhancing lesion measuring 10×8 mm localized in the head of the pancreas. An ultrasound-guided fine needle aspiration, by means of transesopagheal echoendoscopy ([Fig. 1](#f1-1556-1-12250-1-10-20200310){ref-type="fig"}), of the mass confirmed the diagnostic suspicion of a pancreatic neuroendocrine tumor.

After a multidisciplinary team evaluation, the patient underwent laparoscopic enucleation of the insulinoma (surgical exploration revealed that the lesion was deeper than expected and thus laparoscopy became laparotomy), resulting in immediate and permanent resolution of hypoglycemia, with no further treatment required. Immunohistochemistry of the lesion showed a positive result for synaptophysin, confirming the neuroendocrine origin of the tumor, while immunohistochemistry for insulin also confirmed the insulinoma ([Fig. 2](#f2-1556-1-12250-1-10-20200310){ref-type="fig"}). She was discharged with a planned clinical and imaging follow-up, of abdominal ultrasound and CT. Twelve months after surgery, the patient currently remains euglycemic, with no signs of relapse or other complaints.

DISCUSSION
==========

Insulinomas are functional neuroendocrine tumors derived from the beta cells of the pancreatic islets of Langerhans, usually solitary, benign and curable with surgery (enucleation), and which cause non-ketotic hypoglycemia. It has an estimated incidence of four cases per million person-years. Although insulinomas are extremely rare during pregnancy, most cases are recognized or become symptomatic during the first trimester. Insulinomas are the most frequent functioning endocrine pancreatic tumors, which may present as malignant in 10% of cases. About 10% of insulinomas are associated with MEN 1^\[[@b1-1556-1-12250-1-10-20200310]--[@b3-1556-1-12250-1-10-20200310]\]^.

Clinical manifestations of insulinomas were first described by Whipple and Frantz and consist of a triad composed of hypoglycemic fasting symptoms, plasma glucose \<50 mg/dL, and relief of symptoms after intravenous glucose administration^\[[@b4-1556-1-12250-1-10-20200310]\]^; the diagnosis is confirmed by the presence of inadequately high serum insulin levels^\[[@b5-1556-1-12250-1-10-20200310]\]^. During the insulin peak produced by these tumors, patients may present with adrenergic symptoms, especially sweating, tremors, hyperphagia and palpitations^\[[@b6-1556-1-12250-1-10-20200310],\ [@b7-1556-1-12250-1-10-20200310]\]^. In addition, neuroglycopenic symptoms may also occur, including mental confusion, visual changes, convulsions, and changes in level of consciousness^\[[@b8-1556-1-12250-1-10-20200310]\]^. Although in diabetic women iatrogenic hypoglycemia is the most frequent cause of low blood glucose levels, in non-diabetic patients insulinoma should be included in the differential diagnoses of postpartum hypoglycemia comprising ischemic pituitary necrosis due to severe postpartum hemorrhage (Sheehan's syndrome); acute fatty liver of pregnancy; autoimmune conditions (e.g. autoimmune insulin syndrome); organ failure; endocrine diseases (e.g. isolated adrenocorticotropic hormone (ACTH) deficiency or combined ACTH and growth hormone deficiency); dietary toxins; and miscellaneous conditions (e.g. sepsis, starvation and severe excessive exercise)^\[[@b9-1556-1-12250-1-10-20200310]\]^. This case illustrates how the symptoms of insulinomas may be initially masked due to changes in glucose metabolism and insulin resistance associated with pregnancy. Historically, placental hormones (e.g. human placental lactogen), cortisol, tumor necrosis factor alpha, and leptin are considered the primary mediators of insulin resistance during gestation^\[[@b10-1556-1-12250-1-10-20200310],\ [@b11-1556-1-12250-1-10-20200310]\]^. Our patient was asymptomatic throughout gestation and only developed neuroglycopenic symptoms after delivery, similar to two previous cases^\[[@b12-1556-1-12250-1-10-20200310],\ [@b13-1556-1-12250-1-10-20200310]\]^. Nonspecific symptoms such as dizziness or drowsiness might be due to hypoglycemia; therefore, it is important to check Whipple's triad to rule out an insulinoma.

Biochemical diagnosis of insulinoma is confirmed by the inadequate elevation of insulin during a spontaneous or induced hypoglycemic episode; serum C-peptide elevation maybe useful in excluding causes related to the exogenous use of insulin.

After clinical and biochemical diagnosis, the lesion should be located by diagnostic imaging in order to plan the most appropriate therapeutic approach. Abdominal ultrasound is performed as the initial examination but its sensitivity varies between 20 and 60%^\[[@b14-1556-1-12250-1-10-20200310]\]^ and is higher for lesions greater than 5 mm^\[[@b15-1556-1-12250-1-10-20200310]\]^. CT and MRI have higher sensitivity, while ultrasonographic endoscopy is an invasive method that allows a concomitant biopsy with fine needle aspiration for histopathological study.

Surgery is still the only curative treatment for pancreatic neuroendocrine tumors: enucleation is the technique of choice in single well-defined lesions smaller than 2 cm; when lesions are larger than 2 cm or malignancy suspected it is recommended to opt for pancreatic resection techniques (e.g. distal pancreatectomy, central pancreatectomy, and cephalic and total gastroduodenopancreatectomy)^\[[@b16-1556-1-12250-1-10-20200310]\]^.

In the literature, there are eight reports of patients being surgically treated for pancreatic insulinomas in pregnancy^\[[@b17-1556-1-12250-1-10-20200310]\]^. In particular, surgery was performed in three cases in the first and in the second trimesters, respectively, and in two patients at the time of cesarean section or soon after labor induction. In pregnancy, surgery should be avoided whenever possible because of the risks to both mother and fetus. Conservative treatment, including dietary intake, intravenous glucose and glucagon (its use is not contraindicated during pregnancy and lactation), should be initiated to control the hypoglycemia symptoms.

Cases of insulinoma during pregnancy are rare, as reflected in the limited number reported in the literature. We therefore wish to add a further case of severe and symptomatic postpartum hypoglycemia due to insulinoma.
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![A. Nodular tumor (H&E ×4); B. The typical trabecular architecture of the tumor (H&E ×20); C. Positive immunohistochemistry for synaptophysin (×40); D. Positive immunohistochemistry for insulin (×40)](1556_Fig2){#f2-1556-1-12250-1-10-20200310}
